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Abstract
A study is reported on the relative stability of trivalent bis(ligand) complexes of the form [M(L R ) 2 
Introduction
Much current research in the nuclear industry is focused on the use of chemoselective extractants for the separation of radionuclides from the mixtures present in spentfuel. One of the key challenges is the separation of the trivalent lanthanide and actinide cations, since this would allow for the removal and passivation of the most highly radioactive nuclides. 1 Despite very similar physical characteristics, differences between the cations can be highlighted chemically, since the 5f metal cations exhibit a higher degree of covalency in chemical bonding than 4f cations of the same charge and radius. The use of soft polypyridyl/triazine donor ligands such as in A, Chart 1, that can selectively bind actinides over lanthanides has been demonstrated to great effect in competition reactions between cerium and uranium. [2] [3] [4] [5] N-heterocyclic carbenes (NHCs) are soft donor ligands and their use as ligands in early transition metal and fblock chemistry is an expanding area. [6] [7] [8] [9] [10] [11] [12] It has recently led to the isolation of unusual compounds such as the carbene N-alkyl C-H bond activation products formed from (Tp tBu,Me )Yb(CH 2 SiMe 3 )(thf) (Tp =tris(pyrazolylborate)), B in Chart 1, 13 and silylation products C, 14 29, 30 is sixcoordinate in the solid state with two bound and two free NHC groups, whereas the uranium complex, expected to be isostructural, is seven-coordinate with three bound and one free NHC groups. 31 Since then, we have reported the synthesis of saturated-backbone analogues of these bidentate alcoholfunctionalised proligands [HL R ] (R = P denotes iso-propyl; R = M denotes Mes, 2,4,6-trimethylphenyl; R = D denotes Dipp, 2,6-di-isopropylphenyl). 32 We showed that Mg and Zn saturated-NHC complexes derived from them were good initiators for lactide ROP (ring opening polymerisation). 26 We have also reported single crystal X-ray diffraction study. The molecular structures are drawn in Fig. 1 , and selected bond lengths and angles are displayed in Table 1 . Å. 34 The NHC heterocycle metrical data are consistent with metal-bound carbene groups. 
Synthesis of mono(L

Synthesis of bis(L R ) U IV complexes
The ready accessibility of the diiodo complexes [U(L R Dark pink single crystals of [U(L M ) 2 I 2 ] suitable for X-ray structural determination were deposited from the reaction mixture over a period of four weeks. The molecular structure is drawn in Fig. 2 , and selected metrical data displayed in 
Conclusions
For the relatively small, bidentate alkoxy-NHC ligand, with N-iso-propyl substituents, mono, bis, and . Structural characterisation of these shows that the complexes have very long bonds, indicative of steric crowding. This is so acute that the analogous U III (r 6-coord = 1.165 Å) complexes cannot be isolated in our hands. The straightforward isolation of the mono(ligand) complexes of Ce and U, and the bis(ligand) uranium diiodides confirms that it is steric encumbrance preventing the formation of the bis(ligand) silylamide complexes. These findings are summarised in Table 3 .
These are also the first f-block complexes with two saturated backbone NHC ligands. 
Experimental details
General procedures
All manipulations were carried out under a dry, oxygen-free dinitrogen atmosphere using standard Schlenk techniques, or in an MBraun Unilab or Vacuum Atmospheres OMNI-lab glovebox unless otherwise stated.
The solvents used were degassed and dried either by refluxing over potassium or by passage through activated alumina towers prior to use. All deuterated solvents were refluxed over potassium, vacuum transferred and freeze-pump-thaw degassed three times prior to use. 
